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Abstract 



The present invention is directed to a copolymer containing a 3-hydroxybutyrate (3HB) unit and a 3- 
hydroxyhexanoate (3HHx) unit, a three-component copolymer containing at least a 3-hydroxybutyrate 
(3HB) unit and a 3-hydroxyhexanoate (3HHx) unit, and a four-component copolymer containing at least 
a 3-hydroxybutyrate (3HB) unit and a 3-hydroxyhexanoate (3HHx) unit The use of a microorganism of 
the genus Aeromonas according to the present invention makes it possible to produce a wide variety of 
plastic materials ranging from rigid plastics to elastic plastics by selecting copolymer components and 
adjusting their composition. 
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^jssraiBa>raaw, :7*-^-6cDf6;£&£iffi££ftT 

0. 5q dry cell/y v h ^©SH**f#S©CC 1 0 BPbI 
ttr^WL^'Jx^fJ^t^OT, 2 Oq dry cell 
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-9 3 0 4 9 



13 



14 



f*3x*X 

4 — 7, hx+x 
KH, PO, 
K 2 HPO, 
Mg SO, • 7 Hj O 

[0 03 5] mmmrm. 



[0 03 1] ') x.7,f-)\,*km 

*£fiW4«:tt. {fcJ^W©*§HR©MIRT. 3^. 

^c^n^o io 

[0 03 2] l©S«ffl*©ifm£gW£f 
0. SR^©Mtt&flqr-CJg*3*i*. C©K5. S{* 

y x*ir;i,£-j&£t5£ A^tf tt*>ttt*©"C % &mm 
tcaw-r**. i«Br»6*ifcfra*SfeiMiiKLr2 

se^r. c©2iae©ig«i^tt#sM-c* 
6«oiH-e* o . c ©eaiaROYfcStHttb&J * v x x f- 

x? h*»6fcS©tt*©&*^(**»IteJdE-r5C<t#( KH, PO, 

■C**. C©4*. S^jSfeMIE 3*15*5. C©i$5©C K, HPO, 

/NJttt7JSLk*J#SL<. SHWR*ttI*.J5c<Tfc!K!/ MgSO, • 

x*r-.M,©gS3*«nJffe-C£>£. C/NJt#t7 iO^Sl,) Tween 

i^«?S«M»©it5i©fc«)©x^;u+*-f^iliffl, «{* *HM*7«. 

fflsni«*«ii>or#yx^f-ji/«?j|s*j»o<<ST-r 30 

S. £/t. C©2iae©ig*^fr<?:L/r«. iiSpH6 
~8. jaa25~35*C. ji^SO. 5~2vvm, ig 

[0 03 3] *Utert3ftft£tt£*0*tt4>&©B«l 



[0034] 

TlPtt^ • +ttxFA-440» (SStXW^ff^ 
3 4 3 2 #> £fcTF&C7Kr*Stt&£/B<,>T 3 0 'C. 4 8 B$ 

r$M*&mmutc. hps. ^©eimass* 6 

*mz.X±&l 'J v b^tL (pH7. 0) . *git&£!HS!! 



5 gr 
5 g 
2 g 

0. 5 g 
1 . 5 g 
0. 1 g 



T. 3 0-C. 24B*m&8««lsfc. BP*. ;*©£»*! 
fiS#>6fcSfc©(C**an*.T±fil 'J y \~)l<tL (pH 
7.0). ^ft6*iSi5!bfc„ 



7H, 
8 5 



2 5. 
1 . 
1 . 
0. 
0. 



4 g 

5 g 
5g 

2 5 g 
5 g 



mi£ig.m i> -c^mmmmtc. c ©j; 5 k t,-c»6*ifc 

fc. Bf*8S*f£. * n a jhAAttHHKKjt * 1 

yxx^*5KKKttTn 0 O'C, I4 0ftj*t*s<) 
^*tTttC>. ■ : &^-7-{* ; &^^Jl'XX'r-JUiL.r+-f 

[0 03 6] 
C«2] 



Cs 

c, 

8: 



1. 5 


2. 8 


& 5 


17. 2 


2 5. 2 


0 


0 


0 


0 


0 


73 


77 


81 


84 


85 


0 


0 


0 


0 


0 


27 


23 


19 


16 


15 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 
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IS 

[0 0 3 7 ] si" U -f >K£Bi— <D§mMtutcm-&, 3 

HB (C. ) : 3HHx (C, ) = 85 : 1 5©2j£# 

[oo38] mm 2 

* \*4 >&r£K£ 1. 5. 2. 8. 8. 5. 17. 2g 

^**|5)G<*2{CjKL/£i <1 *l/-f>M©iftS*«< L 
rfcC, , C» a---r KD2^fO*l^fl:^6n 

- ? h fflJ&JWIf < % o tc. 10 
[0 03 9] HJSFII3 

Txptt^ «^h'P7^70L-3 3 8^fflt>. 
^jS<tO-C^ , ;-7'^-f , ;^2. 8. 8. 5. 17. 

2. 25. 4g/y 5. ^)VLLxmmm2 tmcmmz 
e>*i/c#. mmmztmrj:'), mmt***>j 

3HB: 3HHx=9 0~92 : 10-8 
(C. ) (C. ) 

[0 04 0]Hlff|4 20 

9mm3±f5i®<Dmm&ft£-otL. 3h 

B:3HHx=51:4 9 02^^t^#ff6 
[0 04 1 ] *t&0!l5 

|S|«©im£tT&ofc„ -e©^. 3 HB : 3HP=4 
5 : 5 5<D2l&ftm<D&m-&&&niitltc. 

[0042] mmme 

RsmtLx^wmzm^ziamt. 9mm3tmm<o 30 

mmHyts; -otc. ^<Dm&. 3HB: 3HV=2 : 98 
i^»5H<!:^dfP ( 3 H V ) 'J v-Kjfit^tf <J 

[0043] rntmi 

F93 £|a]«i©SgSi£frftoft:. 3 HB : 4 H 

B= 75 : 2 5 ©2 RJMO*l^iW6ii/c. 

[0044] mm& 

^W3 <fc|g«©||fS:£fr&-3fc. ^©iBJII. 3HB : 40 
3 H H x = 8 5 : 15©2 JSS*Wfi©2l«^*J&»» 6*1 
fc. 

[0 04 5] MMM9 



^¥5-9 3 04 9 

16 

it. SStt«3<tB*©3Wl*tfa-9fc. -e©*SiH. 3H 
BCC ) : 3HV(C, ) : 3HHx(Q ) =44:4 

8 : 8^e>%5 3^^©sfi^**st#e>n/Co 
[0046 ] mm i o 

£ffll>SKWW. S5*W3£H*©3W*fftt->fc. 
©*Sm, 3HB(C ) : 3HV(C, ) : 3HHx(Q ) 
= 80. 2:11. 2:8. 6 iPhUZ 3 fiS^©*S 

[004 7 ] HJgFD 1 1 

i?mm£L-C*<)-7*4 JV3 . lg, 4-tKn+i/ 
®m0. 6 9 t«ffit>SWHt. £MtiM3 £iaitt©£lt 
£?T&ofc. -e©*Sm, 3HB : 4HB : 3HHx=8 
4. 4:7. 7:7. 9*»6&S3JiR#fc©#S£flc*< 
f#6*ifc. 
[0048 ] XJfcffl 1 2 

mmmtLx*>)-7*j)vo. 3u, ^m&o. 1 

7g, 4 - t Ka*->§§&0. 6 9g*ffll,^«WJ, 
*Jt«3tH«fi!«m«:tftt^fc. ^©^*> 3HB: 
4HB : 3HV : 3HHx = 7 9. 7:8. 1:5. 
4:6. 8 *p 6 ft 5 4 JdSfl*©*«^**»» 6 *lfc. 
[0 04 9] 

[»»©»*] es*«)©%^sE-r-5^';i^^n*. 

£ * 'J x X T-JUDffi&ir&XL <£ 9 PS 6 *ifc ©T& 
fc. Chtt, S&^^jftEfcJttKCCS^TfcD. 

( i ) igttU5S^®#^«cj:^T$im£*irt,> 

5Ct. (2) ^®©R^. ^-;a.^r-JU^^S§4> 

ra. smnm^mtLrc, ~c, ai^ht^ar 

4Ci*>t*. C, ^7hTA53HHxli3HV<t 
•3 fc ^ * is l fl^t,>©-c oJgitt^K < . 
tt^-TZmtlZmTZ. SfcC, a-!-ht*53HP 
fc&g££}$l,&#6fc?*14£^*SC£#-r , #S. C 
©J:5«c. ^W(cj:0rxa*7-^)S©sa^^«(-^ 
•Si, BM4©:/7*^**Jk6#14*?&tffc:^*^? 

•)«lE<o< 9 HIT C *Mc. ^S^(*©fiR 

»il/Tig^3HHx (C, ^.--^ h) «. £ffifcH 
»-C*S35«Sttl8*>'5^fiS-rSCi*4-C*S©-r. tiff 

Wccfc#5r«:w;pJ&fc©ras. 
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[ffifcHB] ^4^1 lfllOH 
[fciBMfflB*] 0 0 3 5 

3 0U 2 4B*[B»Wg«Lfc. HP*. 
j&KpfcttSfcOCC**^*^* 1 "J v h;U<b L (pH 

7.o), stt*a»ofti. 



KH 2 PO* 
K 2 HPO* 
MgSCU • 
Tw e e n 



7 H 2 

8 5 



0 



2 5. 
1 . 
1 . 
0. 
0. 



4 g 

5 ? 
5 g 
25g 
5 g 



V—tfX ^P7h^77^HP5 89 0 I I (He 
wiett Packar d#Sk) £ffil>T?T r>tc. & 

b'7'J-^7ADB-5 (^7AffjO. 25mm, jg 
BBtffO. 2 5^m, ^7Afi3 0m) t^^o »3M 

35K jMgUg8-C/^ »Mg2 4Q 
*q 3#<D^ffrrffofc 0 Bltt3-b KP^VBIlBrtt 

■CtS. B 1 o . 1— No. 6HJUT<Pg*gMt 

No. 1 : S-bFa^^ypW-h 
No. 2 : 

N 0 , 3 : 3 - fc FPt^'J F 



No. 4 : 3 - b FP^>^-fr^x- h 
No. 5 : 3-i:FP^>t^»/J-F 
No. 6 : 3-bFP^f^^x-h 
m2tp, No. H*3 - t FO + ^^l/- h&C*fT5 
No. 2te 3 ~ b FPf>^t^-K 

HB (3-bh'Pt^l/-F) £3HHx (3-b 

O/Co 1 3 tels) 0 < SIMgH 1 rff frft/c* »; xx f^t/g 
1 3 C-NMR (7 5MHZ) <P)BflT*gar&5#. C 
CD^^^feCCD^UxX^^3HB^: 3 HHxQ2 

[MjE#*flKS-l KM* 

[hi] ant 3 -t FP*vBgiwsj©^^^xx 

[02] H2«, HJfiWirS6>n/cjJ<yxx^;l/* 

[H3] H3W:> ^SSWIirf#6n/c^»;xX^;K7) 
1 3 C-NMR (7 5MHz) (DM^^O/cit 

[¥MHjE3] 
[1«IE^m«i«] Hffi 

[ffliE^a] ifiSP 
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